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Abstract.
In this note we shall prove that a closed dissipative operator A with dense domain in a hilbert space H generates a contraction semigroup if the set {Akx; k = 0, 1, 2, • • • , x is quasi-analytic j is total in H.
Introduction.
Let H be a hilbert space with inner product (x, y) (\\x\\ = (x, x)112) and A be a linear operator with domain J>(^4) and range R(A) in H. If a vector xEftD(An) satisfies 2( infw*) = » where mna;||1/n = 0(wn), n=l \ *än / then x is called a quasi-analytic vector for A. In [2] A. E. Nussbaum has introduced the notion of quasi-analytic vectors and has shown, using a theorem of M. Naimark, that a closed symmetric operator A is selfadjoint if and only if the set {^4*x; k=0, 1, 2, • • -, x is quasi-analytic} is total in H. Now we introduce dissipative operators which have been extensively studied by R. S. Phillips (see, e.g., [3] ).
A linear operator A acting in H is said to be dissipative if
In this note we shall show that the above Nussbaum condition is also sufficient for a closed dissipative operator with dense domain to generate a strongly continuous semigroup of contraction operators. For simplicity this semigroup is called a contraction semigroup.
2. Dissipative operators. In the sequel we need the following fundamental result (see [3] ).
Theorem. Let A be a dissipative operator with dense domain in H. Then A generates a contraction semigroup if and only if R(kl-A) =H for some k>0.
Proof. Since A is dissipative, we see that, for any xED(A), b\\x\\2 ^ Re(6(*, x) -(Ax, x)) á ||(W -A)x\\ \\x\\ and that {bl -A)~l exists. By hypothesis, R(kI-A)=H so that k is in the resolvent set of A and ||(&7-^4)_1|| úk~x-Moreover, using the well-known method based on the formula
we have that RibI-A)=H and ||(W -^)_1|| úb~l for any b>0.
Thus the assertion follows from the Hille-Yosida theorem. Proof. Since it is known that the generator of a contraction semigroup is closed, the condition is necessary. Now we note that the closure of a dissipative operator is also dissipative. Thus it follows from Theorem 1 that the condition is sufficient. Remark 1. It is known that any dissipative operator with dense domain has an extension which is the generator of a contraction semigroup (see [3] ). We prove here this fact as a corollary of Theorem 2. In fact, letting £/(£) be the unique extension of ikl -A)~l which satisfies || c7(&)|| g<%_1 on the closure of Rikl-A), if x"-*0 and Axn-^>y as n-»°°, then we have that and that U(k)y=0 for k = i, 2, ■ ■ ■ . Since D(A) is dense in H, it is easy to see that kU(k)y-*y as k-><x>. It follows that y = 0 and A has a closed extension. Thus the assertion follows from Theorem 2.
3. Main result. It follows from the hypothesis that T(t)=S(t) and that Ai=A¡¡ which is a contradiction. Thus the assertion is proved. Remark 2. Here we shall prove the Nussbaum theorem mentioned in the introductory part as an application of Theorem 3.
It is easy to see that A is symmetric if and only if i A is conservative, that is, 
